Behavioural effects and kinetics in brain in response to inhalation of constant or fluctuating toluene concentrations in the rat.
The toxicity of exposure by inhalation to organic solvents may not only be related to the total external dose, but also to the pattern of exposure. In this study the impact of the exposure scenario on the behavioural effects of the model solvent toluene in rats was investigated. Rats were exposed for 7.5h to either a constant concentration or fluctuating concentrations at total external dose levels of 20,000ppmh and 10,000ppmh. Different effects on measures of visual discrimination performance were observed in rats exposed to a constant or fluctuating concentrations, and when rats were tested immediately or sometime after the end of exposure to fluctuating concentrations. Motor activity was also differently affected by different exposure scenarios. Physiologically based toxicokinetic (PBTK) modelling was used to predict the toxicokinetics of toluene induced by these different exposure scenarios. The model was calibrated by measuring toluene concentrations in blood and brain during and after exposure. The results show that the acute effects of toluene on behaviour do not depend only on the concentration and duration of exposure, but primarily on the pattern of exposure.